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(54) SEMICONDUCTOR INTEGRATED-CIRCUIT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor integrated 
circuit device with an improved product yield and ease of use by 
reducing a circuit scale and at the same time improving the product 
yield, secure reliability, and increasing speed. 

SOLUTION: A speed-monitor circuit for forming a speed detection 
signal corresponding to an operation speed and a substrate bias 
control circuit for supplying a corresponding substrate bias voltage 
to a semiconductor region where a P-channel MOSFET and an N- 
channel MOSFET for composing a main circuit and the speed- 
monitoring circuit are provided for the main circuit that is composed 
by CMOS, the above substrate bias is formed so that a speed signal 
being set corresponding to a plurality of types of operation speeds 
and the speed detection signal coincide each other by the substrate 
bias control circuit. A positive bias voltage is supplied to a 
semiconductor region where the MOSFET for composing the main 
circuit is formed by a positive bias voltage, and at the same time a 
current limitat circuit for limiting current being supplied to the 
semiconductor region in response to a substrate current flowing 
between the semiconductor region and the source is provided. 
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[SB^^ 1 1 CMOS X*m^ ^Hx^^^^y^ fO-?*i;i J: 

±a5i!]f^iSSfix teiS. 'f'iS. SSig^i: v^^-f (7)v^-f 

iJ' W&^^n^^m^^^ P f^-Y ^'^^/l^MO S F E T 

n^-^v^vpMmos FETco-^tv^*ttfc^LT|:{M:^f^ 20 

O S F E T(D2|;K^'<^ T:^^t/Nf^^ :/^>/i-^MO S F 

im^m 5 1 m*3g 3 (c jov>r . 

tiSQsS^ L < ii±SS^lHlS&coilibfma;05^^(Dffi J: 
±t<^£h:zt^m<Xo^z.i.xfj:!b:^t^mtir^^ 
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m-^^ 8 1 ItJfeil 7 (:i:JoV . 
i:mi60iru^i5^t$rilx.. 

±fBSwt#^A;^ \^xmm(Dmm^m^m.tim.m.m 9 

m^\:i^it^\^x\^ti'r^h<ox-h^z.t^wmtir^^ 

m^T^ 1 1 ] ri*3S 1 

/ Mt # ^ S ( t X r -ih D >/ '1; ^ ^ ^ ^ it 6 D A ^ ^ iHl 



4 



im^^m 1 3 1 m^m s {c^\^^x. 

t i,±'^±^m^m^'t^ P^'Y>-:^^/umMO S F E T 

^mt^mm<o^^ (c^i-ssiK/M r^mj^^m^-r 
im^m 1 4 ] m^m 1 3 ^c*5^^T. 

$ ;*-^^JKj®(c ^ tifzMO S F E T Jc: J: ^? ^ 

im^m 1 6 1 m^m i s {c*5\/>r . 
^ ^y^m^(Dm^^^j::^^ y^mm\zx ^m^M^ (Dm 20 
im^m 1 7 1 ft 1 3 tc*5v>T. 

IS^fSt^MO S F E T ^i^^6^fc:r V^^JiCl ^iir^HiiJW 
[Hl5§t;i<t t^^fife^nr. MO SFKT CD(Dm^^^^W)i¥ 

cMo s^mz:^^'^ ^bmi^mmi^^Mj^^i^fzm&^mm^ 

im^mi 9] MOSFET-Cl^^^n^^lElgSi:, 
_h^MO S F E Tjtfmf$.^tlh^mi^mi&\ZlE<Dy<^ T 

ti^^m^mm-r^ uim^m mi^^t^m^xti:^zt^ 
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i^^m2 2] m^mi 9^c;^ov^T. 

^tlX:^>^mMiC^nfzMO S F KTiiCX^m^^tl^ 
mim.2 3] mim. \ 9^c::#ol^T. 

mim.2A\ gB*3Si 9^^43l^T. 

«^^£OMO S F E T^3l^^(C;^^/:l^titC^ii:-5^JW 

im^^ 2 5 ] m^m 1 9 /^v^ l 2 4 (oi/>-rix;5i^;ijo 

±f5MOSFETfi. P^-\'>'-t->'^MMOS FET^N 

ET{c*fi;£;LyhmilSffi'^<-rr^(Eigg^. 

^>/uMMO s F E T (;i^j;c; u/c^ 2 a^^^-r r ;^lHlK;6^ 

m7km2 6] MOS FETT'#?i^fe$n6^lHlS&<t. 
ifSMO S F E T t^mf^ ^tl^^^mi^mmzlE(Dy<-{ r 

im^^2 7] m^m2 6{Cljo^/^T. 

[0 0 0 1 1 

i,(D\c^\mi.xmwj:^mzmi-hi><oxh^o 

to 0 0 2] 

m^<omm] :$^^m^f^\.tzm<D^mcx<^x. mx 

mm-r^^mmizmm'r^t^^^ti^hcoti.x. 
^1 1 - 1 2 2 0 4 m-<^m mr. ^tn^mi t\r^ 
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^8-2 74 6 2 0#^« (JgAT. 5fetT£^«2 tV^5) 

^cj^v^r^i|gLT^^5o 10 

[0 0 0 3] 

^'ikm(nm-^m^(n>m 9 tc:^^ ^5 j: 9 - v^^kv 

:7'lHlSS;65ffil^^tbSo — v^?K>>^lH]Sg{i. DC 

[0 0 0 41 ±iS5fetfi^«H-4^v>Tti. ±KBcDj:9t- 

^ff^^lHj5§;ei5i^^i!^/^ or iHisSMm^;^#< ltl^ 

9 ^ ^{-. 1 ocoibit^— Ktc4oV>Xtii^>^?:^^<:y 
hf:iloT-feS(Dtc^Lr. ±f2<Dj: ^Jdlg^ii*) 

•^r-e> lo(7)ffl!jf^^— K(0,!:#lcti. ^ixtc^fiSuyh 
[0 0 0 5] mJlS^fe^T^^l (7);0^;0^'5P«1M^»*-r'5:^c 
^i-S CMO Sl??^(Z)i|^$Cfls:^©lHJSSiSe^SJia^© t) 

[0 0 0 6] :l<ow^<o^^\^^ (USS^m^^/hLo 

fi. Mp"p^@^9(^ejc^t{d^{4$r^{^Loo?:;^iiil::^ll 



[0 0 0 7 1 

P^i' V^>/l-MMO S F E T ^ ^=f-^l^^.fvm. 
MOS FETi:;65-ett-^'nff^^^n5^^f*:®*^lC, ^ 

[0 0 0 8] :2^^(;i*5VNTrf^7j^^tL^^0^(D9'^ftilcO{^^: 
[0 0 0 9] :*:lP^:l^3V^Tr^^^^^^S^PJo5"^3E<-f^ll 

[0010] 

^(7:>CMos^^[pIS§(7:)Mit!5^t{c<tor. l#(;i^jP5^ 

[0011] :$:^trj^V^T. mm TmOSJ Ji, 

co^co-g'A^n>So CMOSt>^fc. ±coJ:^?t^MOS 
ltoi:^^?$^xS J: ptc/^oTtX^/^So MOSFET 
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OS-*i:*oT#TV^«>o 3^^^<7>CMOS, MO S F 

So 

[0 0 12] l^jglt^ilHlSSfi. -iPrtDS^W^^jiP^K-CfcS 
P^-y >^>/^MMO S FETQ 1 ,^ N^^>^>yW^MO 
S F E T Q 2 75^ b?'^ 6 CMO S >r ^ lE]g§;ei^{-t^ ^ 

[0 0 131 ±mcMo s\Bi^(Dmi'^mmt.mMm^v 

/c^(c:f^> mMgf&v d dcO^TtC jr t^/^V^MOS FE 20 
m^Uj-^o rcDfe»^. S^i'Bffiv d dco<g:T7)5iltf«-o 

^ ^m-r S r <b j^ss wf^tigg ^ o -ri. > 

[0 0 14] ±IB(^Pp^j^>^^^-rS*?*^ UT. tfjfS^ 30 
tTi^Jff 1 (0iJx.f^#r^¥ 1 1 - 1 2 2 0 4 7 -i-^iS^^) (;i 

tc^SCT^S^T^m^^^sm&^c^^t-sr mo 

[0 0 15] :L(D'mmmx\t.. t^^fa«I^§^#^•lciov^ 

-r s yc it> (c i: c M o s iHi s§ TiiS^ ^ iHi 5& ^ ti^fig-r 
So iSS^=^i5^iHiss:s:t;f±iHigsfi. mmy"^^ r :^mmm 

r ;^ tc J: t9 MO S F E T <o L # V $ it 

So 

[0 0 16] iiS^^^t^lelSSfi. 5tS^«Pt&;t03t«><^> so 



ffiiOfcS <t 0 PMO s3£Sy-<>f t;^^U5nmo SIS^K 

-r>'^-/^MMOSFETQ 1 ^ N^^-^'^^t-zW^MO S F 
ETQ2;&s^n-en?i^^$nS^^f$:®^g (il^. ^ 

[0017] mm^=-'^ mm^n\.x±Mmm 

fg^§•;^Sjgv^:^^{^3£^y<^r;^^^< UTMOSFET 

c7^L#i^Mmg^Ttf S<^: 9t;i^J^aiLr. i^J^^:=-^[pI 

[00 18] z<Dmmmxn. m^mm^ti/i:\^^7^>^. p 

MO S m^^<-< T y^ (ifiJE vhhl~vhh2.:5:t;^N 

MOS^Wi^<^7y^{X^J 1 1 I'-v 1 1 2 0J:5tw, iS? 

MOSFETcO#ti^. (b) {^;^L7tP^-y 
MOSFETCOi|#t*tC^i-J:3{C, MOS 

[^T% LtuMittSJE(ii^< ^^So MOS h^>'v^^i5'{C 
[0 0 19] ^J;ti^N^-r >^>/wMMOS F ETiiS^ 

^Mr;^^:^#< t"S^ u#vMiiQ:/E;()5T;!)s*:). p^-y 

>'^./l.^MO S F E Tti^l^/^-r TJ^^/Jn^ < i-S L 

:^WSLt\mt\.X^<Dm.&.X^^^^s P Njg-g^toiS?:^ 
i^\cy<4Ty^ ^nx\^^^^f}^h^y<4 r y^ tmtn^o 
^tc. mm^<-CTys:6>y-ys^^&t^m^XlE<Dm,&X 

htWy<'^Ty^tm'£ri^o P^^V^^/l-^MOSFET 

FEr(Dy—ys^ititftmLXiE(om&xh^m^^7^ 
y<^7y^. f3.(D'ul{tLX-h^^^^m^<'^r y^t^j^, 
[0020] ^T. :*:0^ai^t-*5V>T{i. ^m^<^ T y^ 
^MO s F ^T(D&.y<-iry^:>omc±^ < -r S ^ ^ 
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[0 0 2 1] Ziommmx-i-x. ^idf^^- Kicmur 

/j:v>>^ ^ ibtffi. ill/ Mt-i-^Slbi^T*-^^ ^ ftSiS 
[0022] r<Dr<t(i. ¥tcIeISS<^fS!^'fk^ig:?^^«: 

[00 2 3] z(Dmmm{c:}s\,^xn. SUcO^^^^ibi-S 

ri:;ii>T*tSo J: 9 t-MO S F E TO^^^b/^^ii 

p :/n ir :y i^^<7) C MO S IHISST^^ ^ ^5gfls:«Sl 
±^y^^yy(D[^^XMO S F ET;6Sti^f^^o^^|^ 

100 24] 1113 7(Cj3^-rj: 5^-, 

±^y-^m(oi^mi$.Mm\s}^mm^:i^^'x. ^.-^-i^^y 

0. 5V) tLT^Ap-tSi:. {^bo#(D$>^{i^3 8 so 
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[0 0 2 5] t> L^t-Hi 3 8 (a) ^.t^PtL^l^ffi 

^ tltz-^^ n -tr 5/ it'cO 5 *>J^ 1/3 fiitSiS 

Kr'<*ffiTt/<^v\ I^ltl-. mssco (b) 

^};i«9^^/:/<^^^l/3;iiS{g:r^if1l;;^j^- K 
[0 0 2 6] ro||iiS^?i|tc:}oV>"Cti. nti'^<D ^ t> itCi^m 

^^i^^mtm^y<^T:^mmmm^m^^t^-^x. p 
MO sm^y<^ T :^Rx^NMo sm^^<^ T:^^m^-r 

5V;^)^i^^-o. 5V) mt^'^^:Ltk:LX^ . -^-i ^xj 
[0 0 2 7] ±fBOJ:9t-f^^o#^Mi^J-rsfi:e^. 

oT. «S^P>^<oiS,^tc:J:oT. CMO St'v^^J'/v-IhISS 

[0 0 2 8] ^fc. wCDff ibo#^«i^Ji-Sffi^^lgl4 

sps#-efos (a) j^itcn<t. mi/scD-^-r 1^ ^y 

tHry-^^yy"^ (a) ^ Z t:^*-X^ . 

/.eSPS^T-foS (b) ^Jct^e>o#(^«i»Jffi®SrE< 
7i^i/3fD^>>'y^<^ (b) j^J::^^^^zti^)^X 

(c. CMOSlHl5g;i»>ibf^L/<^v^;^^>^^^JKIi{c4oV^T 
{c-t^Zt^^X^^o 

[0 0 2 9] z(Dmmm(oxo\z^m^^i^m^ti^mm 
^^t^^^ztn. mm^m^n<'r^±xmibx^^ 

mm2(OX^{C^ MOSFET{C^UTi^^<^r;^'ki:ffi 
<D^^^1)U\^X. ^cobtvMtkijE (Threshold Voltag 
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lij«C^i-J:9t-3£«^^-t'T;^ (Substrate Bias) <OQJE 
mtm ^ t5 ¥® ^ ^ C <h # -5 o 
10 0 3 0] 1114 3tCti. m^y<^r>^t L#V>fiQlE 

^T::^t^m\f\ U^v^tS^aff^O. 1 5 vtc:SiJ^i--5 

FETcoL#v^^t^a;JES:±g5es<^o. i svtcM-ri- 
fiSr:^-eSJE (c) <DS«^'<'Yr^^^^$•^nf^J:v^ 

r7-h;^ (V;0RST)iR!jO45fflr-f^e>o^;6S^i:5M0 
SFETC0b#V^{iIffiiE^±l5@tl^(?:>0. 15V(CJ^i- 10 

{cn. S±T* (b) (DS«/Mr^ffljE^^!^^-fr;h.t^ 
o*f9, ±IE-<^ ht!7— h;;^(^®H-et^e>o# 
^^toMOS FET(DL#^/^^g'ffi;^E^e*^M (TYPCAL) 
{c^J^i-5{Ci^.l|/^$iJ^^SJEco®ffltl. (b) + (c) 

[0 0 3 1] ct^^;l^LT. ^ni^m 2 (D X 0 ^^m^^-^ 

0^19. tijfsy— ;^ h (WORST) ^t^^m^co 
J:9tcTtf^c#tii: LT. rfttcit^^oT. mjfScoTYF 20 
I CALi|#ti^BEST#tiicS#^X.. WORST4# 
tt^ T Y P C A L i|#ti tee ^ ife ;t S J: 5 tC-r -5 CO -t? 

O S F E T ^ i ^MtCl^J^^i-^ (Ci^.i|j^^^lJ^'l:iE(0|&IS 
(i:. (a) <Z)J:9(c^i. 9 V^T:;^#<i-Si^i>^j&sfe 

[0 0 3 2] ^itz^ii(Dm.^7^^h-r^t. :L<Dmmmcoj: 

(Dt^j:^. ^f^^-h^ 1114 4(c::^$;h./iL#V>ft'^EE 30 
(Threshold Voltage) <hy— h:^ (Gete Length) ^ CO ^ 

[0 0 3 3] MOS FET<^5U-rr hgS:'^tC:j3V 

l^ifiT'MOS FETo<>*- 40 

Cii-'S <!: . i^B-B L t U^^l'^2EEO^-^b^l/e>'^/^$ < 6 w ^ 

[0 0 3 4] tZ.hX\ mm^<^r:!^^m^<-<T:^{zm 
^JO L r -r iJ' D ^ n ir :y (7) t±t^ P> o # ^ 5 
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[0 0 3 5] o^«3, CMOSlHlKtJ:i®^<><r;5^^;i^tt 

ti^^. U ^ 1/ ^flkZ/EcofSTl-f^V >f - u >y 3 K 

l22Jfc(^ti;tJPti. ^2^f*:«ffllH]S§^Eco{g;m^iE;^{b 

[0 0 3 6] -ec-e. CCO^jfe^jT-fi. '^mmi}WtJy 

T;^^M(hISS;?)5 PMO SS«^<-r TX^T^NMO SS 

:i^T\ ti^i^;(JD<^^:y^r :y:/co^^^|i;^ihT-t^o 

#:«siHii^3gecom*ii:^^^m-t-s t>oT*fc6o 
[0 0 3 7] iii2(c(i. :^^m\^m^^m^mn^^m 

[0 0 3 8] ^xi>y^^=L--y^^m^mmt. 

mtc^UfcJ: ^ijWt-^tc^bTJljK^<^i/^4(;i 
[0 0 3 9] C?»Jx.(^. ±^£ig5iJiJf^g!4(C^<$tvTV>6 
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10 0 4 0] ;i (o^mMmcDKmM^^^tm 7(dx.o\^ 

[0 04 1] lil 7 tc^ Ufct^t^. t) . S*it-^<^^ 
m^l \t \ 2(DiLh±.f)^K^=^^y^J\^&mm^<o^^T 

tmmm^i itx 2(D^'hAifi^K>:^y'y\-tm<^^-r 
[0 0 4 2] mm^mtm\^^m^\-t. iiL^mm.w^m\B\ 

[0 0 4 3] ±ISt7:)J: ^^c^il§as^J»f'^l-J:oT. mm 
[0044] Q;^$iJ|iSl5l5S{i. afeiHisscotags^ L < 
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[0 0 4 5] ustcfi, :^^mcom<ommm(0':/u y^ 

T^m±m^ti>hm^^tiho V i^^mmmm^. pm 
x^mm&m^mt^^. mm^mm^-ti.x<D^mm 

[0 0 4 6] US y >^^^[IIS§(7)— ^iSMiOlHlSS 

[0 0 4 7] US {u^Lmm^^w\t,^^^(D-'mMm(D^ 
mmt^7jk^tix\^^^o mmm^-t y >y^m\Em<omm 

[0 04 8] m^.i-^v :yy^mm^(o^mm^m7f>mm 

-r^J:t^h. PMOSS^^'^-rr^^^/h^ < NM 



15 

t;^^^< LTv^<, ^co^l^. D:y^^mm^o>^ 

^^mmt-^<omm^<^Ty^^m^^^:ztx\ mm 

[0 0 5 0] wCOjliS^J(cisv>Tt>. m;^$JJPHIl}^t*. 

[0 0 5 1 1 !1]9(C(^. ll]2XJi(E|3(C7j^^nfcStSy'< 

^x*\t.tt^i^^m^'<D:^p^^h^mim\.^ ^^>m^x 
[0 0 5 2] y'=^—i^\t.±mr yyy^^>:^^>^i^(D 

smw<^r:^. i^MosmwLy<^r:^t\^xmti'r 

[0 0 5 3] ^^c. 13?iJ;t{^PMOSS®/^>f r;^^3S^^ 

>rT:x+i. 5V (t[2^^.ra;fi:355 1 . s vco<oB#{;ifi3. 

3V) 7!)^f?l:S^^-rr^-0. 5V i!vdMf^{1tt^\ . 8V 



2001-156261 

16 

>^fH-^;^)5T-y— PMO S3£«^<-Y T ;^fi^< 

?'j:S:^i^> 1 . 5Vj&>^-o. 5v<o:^rS]-^ 

[0 0 5 4] (gll Otdfi. !il2Xiili3tC7j^^nfciS:K 
^^'Yr;^^^lHlSS(^fl&o— ||^S^JcolHlgS!g|;^^s^$HTV^ 

[0 0 5 5] D/A::i>^^^— ^(ll/v?;^:5'm-^tC/^::Cfc 

>^-i. 5 v;6^^|i|S^<-r r;^ + o. 5 V*T*^>ft:^-y:-5 
T>?>^itl?i< /<^^:^f^, ■r>'c^t5t>+ 0. 5V;&^^-1. 5 

mi^y<^r>^\^m<^^^:}j\^. •f-/.?t)^-i. 5V7J>^e, 
+ 0, 5 v<D:*rr^-^r '^/^ft-^td/scrFf^oomEE^tc 

[0 0 5 6] ^?iJ;tf^PMOSS;E^<^r>^^i§&^"<-f 
+ 0. 5V (®12r.iaffi;d5 1 . 8V<DB#{Cf^3. 3 V) 

^|ili>'<-rr^-o, 5v {W^MitL-h^^ 1 . svcoB^tcfi 

1. 3v) -i^xmt^^^m^. y^i^m^f)^r^-h 

h PMOSS;K/^-i'r;^Ji^< /^6*rfi]. 

i-?'.t^^^+i. 5V75^^-o, s^r(D:^[p\^Ty':f{^^ 
i^ft \:^xm'^<D'^J^mcmt ur v> < „ 
[0 0 5 7] mi 1 {at. m2X{'xm3{C7jk^tirzm^ 

^m^. ^^.—i^n^iyy. /i^—z^y^ju^. dc/dc 

[0 0 5 8] w(om;^k£ffi{mtn:t^fA;6^^/^6/w->^ 
c =1 <t ^9 PMo s ss^-^-r r ^ <t NMo s m 
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mt^^^^^. iJ^-^Vfu-^-iO^rf— h^tbS^NMO 

[0 0 5 9] m^iSPMOSm^^<-<T:^^^y<'^T:^ 
+ 1. 5V (ta;2ita&;5^ 1 . 8VC0B^(C{i3. 3V) 10 

^i!ia^<>rT;^-o. 5v CiOMMitLi)*^!. 8v<Dmat. 
1.3 V) ^xmt^^^m^. yt7>m-^t^r-^-h 

^j:t>h'i'l. 5V;J>>b-0. 5 V(0;^f6]-^r:x:/{t 
[0 0 6 0] El 1 2 (c:f±, tE;0§JjPS[HlSgf7)— HJfe^ijcoy 

[0 0 6 1 ] m 1 4 ±f2m?5fL?iy^[H]g§<7)-|IJS^J 

Sts {;iPMOsj£3Ky<-i'r>«:^fn;tJPi- 

[0 0 6 2] MOSFETfi, lE(Om&^^^n<:>h(0 

Sco'iEiEtti^lS^if^. Q-v^^^§;t^^^^. ^5^^J^#co^iEte 
[0 0 6 3] ±HS^gfi)c(ciol>r. Pf^i- V^^yt-^MOS 

^T*{^, Pf^-v:/^-/^^MOS FET^X-Y v-a 
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[0 0 6 4] 1 5 ±^^mm^m^(D{&(o-m 

MM(0\B]^mt^7jk^^X\^^^. Z(D\B\^n. NMOSIS 
FETCO Kl/-r >^tcl2l¥^JEv d d^^f^L. h<b 

y-;^^^^^^ur[His&(7)g^ifeiE{iv s s ^ttop^gtcSfit 

^^jtSc-rS. N^-vi^^yP^MOSFET<7>^— y 

[00 6 5] m 1 6 fciti. ±^isMj;^iHisg<^M(cftfeo 

9 ^tf-^^- h <i: y-;^;d5*ii^^^Hfc P ^-^ ^^^/w^M 

OSFET^N^^ :/;^=^/l-^MO S F E T ^^il^jgg 

mfiv s s t(omi,^±mm:tfi^^m-r^h(oxh^o o 
* «9 . mar/iEii v d d ^ msso^j^'isis: v s s t <Dm 

V^^/l-^MO S F E T <^ N^-\- ^-^^/l-MMO S F E 

MO S [PI?SC01^>^;^ U :y 3 K ]) ^?5ft^1^m L. 
^ tt^tefiitcK-r ^ ^ tc i J9 m/Efg -^d^^i- -5 t> <7) 

[ 0 0 6 6 ] 11 1 7 {z{t. ±^m,^m^m^(om(o-m 
mm<Dmmm^mmmmm:^-^^^tix\^^^, ^commx 

'^(nm^m'M.x^\.x\^^. :L(o'mmmx\^m-t'^ 
p ^ f\.fzM\ ^m^(o^:xL y^^ia (N-isoi 

ation)tCp ^ z^J\-i)^^i>ltl^f\.X^ n^'^t^hf^i^y — 

^ >'^>/^MMO S F E T <;5S*5l^ ^ N P 

P i^^^iyu^^— L. ^ll^v^^^col>al/l-^^^ (N- 
isolation) 5:y^<hi-'5NP N^CO^^^ h 7 

[0 0 6 7] ±^iB=il/^>5^^ LTftffi-r^n^i^dfi. 
IStn:^^ UT'kliliia/Ev d d^Rl^DL. ^^:y^^Lr 
f^ffi-rS (N-isolation)«C*;i}gSt^^LTliI 

^(O^m^MLv s s ^^f^-r^o ±^^EP Htl 
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[00 6 8] ^18 ±S5ta«La!I^IsISS<?D5E«c{&0 
(C. ffi^-r^MOS FET^flft'Sat^J: 5/^*^.C5(HlSS^ 

'P^/i-mm (N-isolation) {ZNm ^ LT 

[0 0 6 9] rcoj: p/^Si^lHag-eti:. P^^>-^^yuM 
MOS FETC0S^P^fC#ffi-r5PNPM''^-r?i<--^ h 

fs=ru:^.:j/^ u-c^^^-r5P*«(cji. m,m.^iffLxm 20 
pmmat1^&tf^^^LX'^mMm^r a d ^#t*^i-5c Ji 

PMOSS«^"^-rr>^(cj:oTffl;^^^c-5i:. m::^^ 

•f-Sr <t^5T*#5o 30 

[0 0 7 0] rtLjbo#^j£«?aiHisstcj: V). ^-nnm^ 

[0 0 7 1] m\z t-fi. _bB'BtB;;'i$iJf5SlHi5§(Dftlico— ^ 
[0 0 7 21 Hi 9 (cj:i. ±SB?aSiy:^[Hl5S<D-^rtiS^i 
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[0 0 7 3] r<D?affis:j^iEiKo^ttim-^-^^{tri2;;^ 
^jpsmss^jf^figL. ^$ijpgm-^ai;^(^oR a^^fp) ^ 

[0 0 7 4] H 2 0 tCfi, ;*:^B>^(^ftil(^— j|J£^j60>^C3 
[0 0 7 5] :L(DimWLX\X^ ^ Xi ^ {^^-^WmhX. 

m<Dmmt. mmmKommmtmrnx^h. 
[0 0 7 6] iii2 4(c{i. m2o<Dmmm\c:fs\,f^um 

uy^m^\t.. ^m^n^m\^^xj^m^n^o ^m^^ 

[0 0 7 7] '^u^^\-x±mm.w<oj;^mm^<7:>^t^(o. 
<o^o{:im&Wi(Dwmt^M:Lmmm^t\.x. m'^<r> 
^^^HII^s^ffiv^5r ticj:ox. tfriBiii2 oco^jg^jd 

[0 0 7 8] ^^miA oiZTjk^-tifzxoi.^. nm^e- 

112 OtOHJS^jOj: K^@ffi"^^ffiv>ril 



21 



(12) 



2001-156261 

22 



[0 0 7 9] n 2 1 idfi, :^^m(Dm<o~mmm(Dyu 

x\ ^m^^^m^-h\ ^m^—h\ iSi^^-K^v^ 
[00 8 0] n 2 2 ten, :^^m<D^<o—mmm(Dyvi 

[008 1] ^j:tf^. mm^isc%:<}^^j:<'r^ts mc& 

[0 0 8 2] is^ic. mm^m^m^-tt. mcm^^<^ 

9tcfits/-<-r r><.^]3i/^-rT>^:;^fp]{c/h^< UT. mm 30 
^m^^< ti: < fj:ofz^tin 1 <^<DMmmmti ^ (omm 

KicaS^^n^o l^il^-Kf^i. -^co'tTel 
[0 0 8 3] IE] 2 5 f:ifi. ±iaill 2 2 (7)3lM3?iJ<0— 

cMo st§^m\3^^xmfS,^ti^m^m<Dmmm^ 1 20 

[00 84] ±^mmi^^ 1 1 1 2 fi. rniu^m 7 



S<OT. K^#fi-^-|Ci: 9-feUi^^^5' 2 2 t 2 

Set p(c^;K>^Wr^;d5®J«9$n6(DT% ^lelSgTOiib 

[0 0 8 5] ID 2 6 tcfi. ±9Sil^^U(^{tll(?:>— ^iS^Jo 
m^mii^7v^^^X\^^. ^(DmMmx\-X. 1212 5^3^ 

i:oTti. HuiB1112 5 <^f^^/.ei5{t^ff^it5r <t;65T' 
JiiS2o(D}l^m-^l 1 ^ 1 2(om;^f'g^^:)'ti:(c:J: 

So 

[0 0 8 6] H 2 3 \z.\x^ i^^m<n'^\^{^(n—mM^\\(D 

^^y^mii^7f^^f\.x\^^^, wm\%. mz<o%mm^'^ 
[0 0 8 7] mx,\t. mmmm,^'}^-f^<-^^h. i^cs 

[0 0 8 8] iS?lc. 3g]tg^^^ii-^i-t. 
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^t^u^ ^ 2^t^hfj:^o mmm^i^'j :yym^mfc 

^ J - 1> N A N D ^ N O R ^ V ^ o fc C M O S gfe M m 

[0 0 9 0] igi2 8(::n. ^(o^miz^.^^^mi*^Mmm 
[0 0 9 1 ] iii2 9(c(i. z(D^m{^^^^w^^^i^mm^ 

ii^h^^^tiXh. '^iy::^\^m^^^^^-^^XhX 
[0 0 9 2] Iil3 0ic{i. rco^p^tc>^;5¥2af4^«fi3lH] 

[00 9 3] ID 3 1 tcfi. :L(o^mz,^.^^n^w^m 
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P M O S l|:E^<-r T;^^t)5NMOS S^^^-f T ;^ ^ 

[0 0 9 4] i^3 2(c:(i:, z,<omm\z^^^rmmm 
^mm.(o-''mmm(Dm0mt^7f^^thx\i^^. ronjg^y 

JE;65vdd=l. 8V, vss = 0. OwX^^W^^. 

NMOs3l«^^>f r>^<^o. 0 v,t-r6r i:T*iiSibf^ 

PMOSS;K^'^-i'T;^^i^^<^r^ 3. 3V7i^ 
biip^^-r 1 . 3 vST^^b^-tt. NMoss«^<-< 
r;^^iS^WT^- 1 . 5 V7!i^iblil^<-f r>^o. 5v^ 

[0 0 9 5] ^UT. ^IH]S§;65i^){^^b?:^:V^;^^>^-/•<>f 

-r?'^*3»^PMOSS^^<'<r;=^^3. 3V. NMOSS 

:K^<^T;^^-1. 5V,t-r6^^T% 
"^-f^y^^yiy^jvY^J—^m^^^WLX^^o wtLbco 

(cf^jt^iir. ±HB®JE3. 3V^-i. 5V$:@:^e*)(;i 
6 t> «^ T' o T t> ct I \ 
[0 0 9 6] (H 3 3 tCJi. r (^^0J(c>R^^^^*:^S[p] 

mmx\t.. mMMm(Dmm^x^x. tfjiss^^Mr;^ 
0^*9. m^mitj:\,^\^m3 2mxmmi.fz.'mmmx 

[0 0 9 7] :i(Dm^\'t^ WJ^s^^I^t^ 1 . 3 V i: 0 . 5 
V(Oi:#(;iig:ia:^. fcsv^fi;^^ K(c^5 «9 . 

tIi;?¥tEffi/ii^3. 3V^-i. 5 voB#(cia5il^— K{c/.f 

t2EE{|iJ;65 3 . SV'-I. 3 vr^fe^?s IS'tu/SlR^^as-l. 
5V-0. BVtfj^^o ±9S(g:k3;ffi{ftJfi^lfe'aZf4v s s 
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[0 0 9 81 |gl3 4iCfl. ziD^mic^^^^^mi^Mm^ 

fl. MOS F ETcOS^^<>fr^$r V d d-^v s s (Cd 

Kicfct). ^a;fi^>W4;«'5 3. 3v^"-i. 5 vcoBttci^ji 

1. sv—o. 5v^/<^5o bfcjdsor. mm^<^ry^ 

^mmx\ mmmm^<-(r^(DMmtmmtyj:^. 20 
3 (ommm^^it^xmrn^^^m-r^ z t t)>x^^o 
10 0 9 9] ]^±<Dmmmx{t. mm^^<:>i&.mnm:hx 
mm*^'^mti:^mi^Mm\B\m\c:$6\,^x. ^T^^i^jk-i-wkm 

r^±"f So 

(2) (lbo^t;iJ:oT, iSitlc/^oyb^^'iT^^i^igfl:: 
T^^-So 30 

(3) \tib-:>^\zXoX^m^mtl\zf£ofc^>yy'^i^ 

mtiitx^^. 

f&'r^:it^^^'^^mxh^ . {^^>^nir>^{c::JoH-St^^o 
t:m^'t^Zt^>X^ U:^-L, C cD J: p /.^^T-^^ 

^6^^miri3.m:^mbti:^^<^j:ox. mmmmmm^^ 50 
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-t^tiisbic, Ui/^^x.5*^f;f> HiSbWn^MOS FET 
[0102] htx^^ Mos FET(os^^<>rr;^^ 

< i- 5 ^ M O S F E T O L €^ V ^ 11 taEE ^ ig; L T K) 

^<>r T <i-^:Ltt (Dm^'tio'^t)^ b^ji^h <dx 
^r>^w^(o^^^n-r^xo\c\^x. mm^'^mm(D 

[0 10 3] 0^59 s t^^3^^*-C(i. MOS FET;eiSJi^ 
^ ^ tb5 ^^^^^IcHIH^'^-f T X.TMOSFET 

%<om^t\^xm^^mfStrr^h^x:h^. mtei^L 
[0 10 4] 114 5 {cf^. :^mmi,^^^^^mi^mm^^ 

BG 1 fi. 3t[El?§L S I 1 ^^^-rSMOS FETCOS 
^Sic^X-SmiE^^i^L. PMO S h^>'v^:^i$!^--^0^ 
^y<^r>^N 1 ^ nMOS h ^ V-^:;^^ ^$^-^(0|£:E-'<-r T 

><^N3^tB;^-rSo ±m&m^<-fT:^NitN3a. ± 

[0 10 5] rcoj: ^^'^^I^i/^-f r;:^N 1 ^N3^^;(J0L 

J:t>'CLC 2;e>ss3:{t<bnSo wtv^cota^^ft^JpsiaSSCL 
C 1 :feJ:r;^C LC 2(7)^n-?:*ttfi. _h-g5S^/<>l'T>^N 

2, N4i:LT^lElSSLS I IcDMOSFETOlSJKt- 
^^^-rSir^^tC, ■ien(c»stv6uz»^^t5PS-rs<t 3(c 
afigi-6o 

[0 10 6] ±^mmmm\B\^ci.ci^xxj^cLC2 
T><.(c J: »9±iH}5SL s I ip^xm^^m^mmzm^x 
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feSo 10 

[0 10 7] ^:ZX\ ®?Jft$IJPSlElSSC LC l*3<tt)^CL 
C 2^fflV^r^tElKL S I ll^(7)MOS h7>v^;^^iE 

ummm^ i>(oxh^(D xmm^(D±x^mcmtix\^^ 

^}B}^^(Di^(D{cmrh^m.m:ijt^\^xm,MMmW}m^ 
[0 10 81 114 6(c(i. ^^miicm^^^^i^mm^^ 
114 6(C7T^-r J: 3 (c. ^«^<-rr>^>^mEE?iivGN 30 

1 ^tSiKit*SlH]SSAMP 1 , AMP 2;^^b^^^ix^:: 
i:*C«gL. JiiaiSffiliiUlHlgSAMP 1, AMP2(Z)® 

^xm:^\^<Oy<^r::^mj£t:^T^^it>ti^tii^. V- 

[0 10 9] ^9 . ^tS^^-f r^ffi^S^.VGN 1 40 

li. ^{eJS^LSI 1 lc-^;t6S«^<-f r>^{cfofc6mi5 
^^tt-enN5, N6;6^bm;^-r^o ffisSiSSilHiSS AM 
PI. AMP 2 (IN 5, NecoUZffi^i^ofc*^. 

^fe[Hl5§S BG 1 {i2£tg^^-r T^^^N 1 . N3 7ii^ibtB:^-r 

-rr;^{cj:?), MOS V=7^^^y:^^P^^\^Ut£-t^P / 



ii$g3 2 001-156261 

28 

u^nhv.xmM'^^^^TL^^ht^x^^. wco^is^j 

[0 110] Q^StQiJiMIilSSAMP 1 , AMP 2tc:J:St2 
AMPl, AMP 2^sS:tf L>:f43i-ifi:^il;«>Sfe6o ^lO^ 

m.^mw.-k'mMMmBmc l c 1 ^ac l c 2 cigfti^ 

^ttTV>5o 0*«9. ^atWPfilHlgSCLC 1 , CLC2 

<^^^^WT^^^^[H]^S EG 1 t^lH]3gL S I 1 (OFp^ 

t;i^tttvf^. fi«/^-Yr;^[iISSS BG 1 ^:^ii>fb (-fe/w 

S I ltc^c;;Cfc®ii/.^®^^JPR;dSil^ic^mT-#So 
[0 1 1 1 1 114 7tcti. ±i5ffi?5^*JPSlHl8S(^-^Jfe«?iJ 

mm^'^j^i, N 2m\cM^^vfzmif-i^^^^thx 
g§^i^^N3, N4^^c*5v^rt5P^?'^}fifi^:;^)s 

^riit%^xh^tiRmi-^t. 0. 5 v(7))ii^^-r 

[0 1 1 2] ±BSOlg:fetM0. 5 k Q^ltoffi^LRE S 

•9*l|ic(c::^^>5o ^Jxf^> 0. 5 iJim^(DrJly^^^M.ni 
mx^-i. 0. 5 k Q(75®Jn[S:^3^1-syt:J?)lCH4mt>C0 

R E S 1 Ji. .-K y y =1 >-ifi^^temie^g:^/<e t\ 

m\:i^^^xnmn±(DM^m^^js.-th'ji^^m^f^< 

m^^n. mmmf^mmm^t^hzthx^^. 

[0 113] WmmA 6iC;^$tt6m»Et9itilH)SgAMP 

1. AMP2x'^mfik^mm'r^tn^(om'\-^-r^m^ 

{Cit. ±m±^^l^S I l(DMOS h^l^iy^^m^^J: 

ticMf^^i.xm^i^-^^'t^'^^'mr^h^T^K mmm4 5 

COJ: 3lciaffi»J|IglpI5SCLC 1 , CLC2$rffiV>. ^fi 
^m:tn.RES ixn^^^iat. L S I lO 

MOS hyi^i^^^m.mj:ticMit^\^xt&iKm<o^mtc 
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[0 1 14] m4 8 i,a-t±^'uim,mm^m(Dm<D—mm 

l^. ®J«9QJEVCNT 1 S:aS^'aZJEi:«L< NMO 

m&^mmi-^o mmmmvcNT i^-^m^-t^t. 
lo 1 1 51 iii4 9 {:in±'^^mBm\Bi^<Dm(D~mm 

ti, PMOS h7 Vv^^iJ'MP 1 T*1^^$tl.6o il^ 
(i> ^J^®JEVCNT2^i/7>^K^jE^^L< P 

Mos vv^^i5^MP 1 (D^^^i^Mi-6^<irr% ta 

i:, PMOS h^^^v^^^iJ'MP 1 <7)^feti— ^tcLfc* 

i-z.^tp't.afelHlS^L s I 1 co\B]^mmz.X<:>xmn\'^ 

Ji. riDHISS^^^-rSMOS h^^'v^^^tJ'MP 1 1, 
MP 12, MN 1 3(DTf-^(:iJ: '9 . 6 V^f^^ij^mJEV 

CNT 3;65>$r^— h*C^j!jD^ttfcNMO S h^V^^^^^M 
Nl 3{;iJ:^)m»^^?FML. ^;h.^PMOS S^^/v?>^ 
>$'M12, Ml 3{::X^:^u>' h ^y—mm^m^l^X 30 

>'-J:^^MP 1 1 . MP 1 2, MN 1 3 (D-^m. fe^V^ 

[0 1 1 71 1215 1 i,cit.m.is^mm^^(Di^(D—mmm(o 

^LTV^^, w<o|lit0"iirn, MOS h^>'v^;^^(0«J 40 

^mf)^mmm5 0(Dmmmti^m^^^j:^x:}sv)^ m^w] 

Nil, MN 12, MP 1 S<D^m\:iX K> . fo6lMi^J 
^»U2ii V C N T 4 OffiiEtC <t 19 ^IH»T* t ^ o 

[0 1 18] m^z^s :i<D?im^m.m'r^tiib<D^n 

i^mm^^mm<om^m^mmwrmm:^-yr<^tix\^^^o 
:i<D^mmxit. &mmmm3Wi^=^Mnmc\^i<^hti 
Tv^So mm^<^T>^mm^mm.'r hitmen, i^v^ 

>r^;n/NC9P^|£^p SUB 1 i:. #MOS Vv^^ 

p^i^jiyUPWE L 1 , Ng^NW 50 
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E L 1 ^tt^n^NSiS^K^gS® N I S O 1 X^m-t^ 
[0 119] ^(Dt^^ MOS hyl^iy^^\aM^<-{T 

;^^^;iS^r. !>:^/^^^^c#tt-r6P/Ng^^^;ljIl:^f^ 

1 , c L c 2 xm^^iUM^mm-r^^z t\z.^^ m.mw\ 

Xt^o ^fc. MOS hy>'iy^^^<D&^^{Z^tmii^7J^ 
h^>'>^:^^NPN 1 , PNP 
ir^^tE-t^, ^±y<^7^—yhy:^iyy^^J<lPNlX 

(i. ^—^mm.^'i2,mMm\Bi^ci.c2xmR\^. 

5r irCiJ: «9i§;^:t2;»fL:*^??^n6co^B^v^r*v>6o ^^^^^ 
7 h^^v^J^iJ' PNP 1 T*J^. 'HZ^$iJPH(E]5§C L 
C i;65-<-;^ia»fL^^ijPSb. :^fcNM^^:^PiJSN I S 

r(Dj:5}CLT. ^2i5fc^JPSlHlI^&CLC l^CLC 2{i. 

[0 12 0] i2j5 3fi. :z<Dmm^mm'r^tiii>(D^^ 

:i(Dmmmxh. mmmmi^cmmmmmsm^^yi^mm: 
\z\^nhtix\^^^. ±m3m^^^^mmx\'t. mm-r^ 

PMl>3i/WPWE L 1 ^N^i^aiyWNWE L 1 t(OmX 
^ h7 Vv^>^^NPN2, PNP2;55# 

ll^(^{c:iM:^m?^;65^ttTMOS h ^ >'v>;^ ^^^^L 

^(D^Jfi^iT'fi. tfrlSOJ: 9 3:cta«MPB(5]KCLC 1, 

CLC2;i>5m»^i5^^JPS'r^r Z.(Oy 

[0 1 2 1 ] 1215 4(cti. :icD^0^^EJi0^i-6fcii6co^ 

rcOllJS^jT'fiS^^IJt^ffiv'y • ^t-V • ^ ^/i>' 

3S-r^t>^— 0(^)^^^UT. P^StRPSUBl^M 
OS h^Vv^^^COr^rnyU^^^l^^^BlgSO I 1 tCl J: 

|i[gxMT;^(c-rs^. P/N^^'&tg^f^UZjJfEC 1^. ^ 

^y^^^K— ^ h^^'t/^^r^NPN 3, PNP3(C^67 
LCI, CLC2(Cj:oT. •^co^|^'|±^^i9r^< - <i: 

1 0 1 2 2 1 m 5 5 (cji. ^mm{:i^^^^^^^^mm\s}^ 
mn<om<o—mmm(Dm^&^^j^yrn >y^mr>7jk^rix\^^ 

r>^f*y-K (^J15;:;^J Nl, N3^ilLrU2»fL^*JPSlHl 

g§cLc 1 1, cLc 1 2{cm^^t\.. y-h* {m&c 
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^) N2. N4^ST^iEi^Ls I Komm^mi^^ti 
s E L 1 (7)]^s^{u-^N 1 1 \zft>\:^xm.^mmR^mt^ 

[0 12 31 ii]5 6{c(i. :$:mmi^^^^^mi^mm^m 

'El£?!^^VGN 1 :JoJ:t;^t2MiSil'SlHl!&&AMP 1 , AMP 2 
Ji/^^^^J^Sc^tbTl/^-So 'Q;^5^1@ifI[lISSAMP 1 , AMP 2 

ft-^N 1 1 tdj: ^m^<^'iuumm^n^ xomm^ri 

[0124] U 5 7 (Cfi, 5 5 (Dmmm^:iMft^ L 

1, RES12. RES13. RESl 4:d^h^Ji^o ^S 

/l-MMOS b y ^^-:/;^<5'MN2 1 , MN2 2, MN 2 
3, MN2 4iCj:oXil*^n5o il^IMJSS S E L 1 tl;^ 
^y^^tT^N^-^^^^vlx^MO S h^^^v^^^^J'tO^ 1 

fflPSlHlK<t LXiUlf^-r^. ^gfetR E S 1 1 , RESl 

2, RES 13, RES 1 4fl^7:e^SfeT;f|t^i^oT^o 
t) . i^^lHlK S E L 1 <oft#(ci;£; CTm^5ft^JPS£3:^^;t 

:x^fflMOS h^>'v^>^:^t^ 1 /.^V^L^Sm^ll;^|SIIj0ttC 

[ 0 1 2 5 ] !1 5 8 fCfl, ttfgEH 5 5 <D||jS^J(C*ffi; U 
ESll, RES12, RES13, RES14 7Ji^b?l^ 

5o Igm. •^nti£3?fJ{;iiBe^Hfc^-i'i/^fflcop^ 

^>;t^/U^MOS h^>i/;^^MP2 1, MP 2 2, M 
P2 3, MP 2 4izX^Xm\ttl^o j1^[h15SSEL1 
«^:^-f y^fflop^-^>'^/w^MOS h^:/v^^^c^5 

ta^S^iPIIslSSi: LTiibf^-r^o ffifetRE S 1 1, RES 
12. RES 13, RES I 4amti:^t&m.m^^^X 

il^lHlSSS E L 1 cofU-^-Cl/J^D-CtaMiJPSS^^ 
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>r 5/^fflMOS h7>'i^;^^fil/<j:V>L^^ 

1 0 1 2 6 1 1^ 5 9 jcfi, Msaii! 5 5 (Dmm&n^M^^ l 

>^^/^MMOS h7>'i^;^^MN 3 1 , MN3 2, MN 
3 3, MN 3 4;^^b?'c^'5o =&N^-y >'-t-/UM(7)MO S h 
10 y ^ flM-^;^^'^^'^*^^-?:^ ^ . il^lH]^ S E L 1 

h^^^v^>«.^c7)^?5fe;65|H]Cr% il^[H]5gS E L 1 

h ^ >^ ^ ^ $ -y: S r <h ( c J: o r t^^^$Jj PSiii 

[0127] ID 6 0 tcfi. ttjsBIH 5 5 (Dmmmi:iMJt^i. 

tim,^mmm^(Di\iL<D-'mmm(om^m7i^7r:^tix\^^ 
20 s E L 1 1 :d^thti't^mmmT'rm^mE.N 3 1 oieje 

jEt-;:2;^CTN^-\':/^->'i-MMOS hy>iy^:^i^MN 4 i 
<D^ >\^—^:y:^^^^itir^<DX\ ^^IhII^SEL 1 1 
J :i J: o T *J PI£i ^ ^{k ^ -fr 6 r i: ^ 5 o 
[01281 El 6 1 mmm 5 5 (D^ife^J(;i^^£; L 

V^VU^MO S h^>'v^;^^MP 3 1 , MP 3 2, MP 
3 3. MP 3 4t^ib:^J:^o #P^-y >^-t-/^M h^>->^>^ 
^It.^m^^^'tth^tim^j:^ . iltRlHlSSSEL l(cj:«9 3l 
30 J^tbfc^^/^< loco h^^/v?^i?^/554^o^>-e— 

:^^(D^m:^^mzx\ m^m^sBhiT^m^h^i^i^ 

[0129] H 6 2 tcf^i. Hu'SEIil 5 5 u 

ti^3.mmm^^(oi^(D-'mmM(Dm^m^^^^ixx^^ 

MMOS b^^-v^^^iJ^MP 4 1 T#?^^^xSo mn\B}^ 

SEL 1 l;^l^m;':l-r6^li^^^r•:^^^/mN3 i cd^ee 

40 WzJt-CXP'^^ly^'^^iymMOS VC/;^^MP 4 1 

{zx-=>xmmmmEz^mt^-^^:ztt>x^^o 

[0130] me s mmm 5 5 o^JS^iJi^^j^; L 

^i-^N^-^v^-yuMMOS h^^^v^^^iJ^^NMO s h 
7Vv^;^^MN51, MN52. MN 5 3 . MN540 

50 ^t?'<7>^&Srm/.CSi; p{C^;£LT*5t, iMtRlHl^SE 
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[ 0 1 3 1 ] n 6 4 mum 5 5 (ommmi^MJt^ u 

J5fei-SP^^>'^>'V'SMOS h7>'v^;^i5^^MP 5 1, 
MP 5 2. MP 5 3, MP 5 9(il^^J(^iESL> 

<^ . mnmm S E L 1 {^iltm^^c h ^ >- v?>^ ^ tCiS C 

[0 1 3 2] El 6 5tCJi. mFlHUS 7 ^CO^^^^JtClffi V n 

tCj: 19 l/v?>^i?^ft-§'N4 1 ^^^L. 3l^lE]^SELl 
21, N22, N23, N24^?F^^^nSo 

[0 13 3] me 6(c:ji. milB3liR[Hlg§(OM60— ^ft^d 

i^^a55^{-*Jlfll®?5fc^*^f>^P I N 1 ^n^o ^ 

O^K®m^)fLjliRf>p I N 1 /ii^;6-^iM^e>'tcm 

mmfSSEL l355^(7)fB-^<l:^=r-K-r5:i 
cb ct 19 . il^ft-^N 21, N22, N23, N2 4^> 

lo 1 3 4] me nat. mmm^m^<om<o—mmm 

^^Il2?itil^t XFU S 1 ^^iS:ttbiX'5o ^COtrr — 

^jt-^N4 3^i^^L. m^^^SKl. lA^-^(Dm-^^ 
7=^=1— K-rSr ^(dJ: 19. il^m-^N2 1, N2 2, N 
2 3, N2 435Sfl^^$tL^o 

(0 1 3 5] Hie 8(cti. mjf5il#^lH]^<Df{!lco-|l5te0»J 

ffinssscD 1 {^^[HisgL s I KDmm'iu^^m^L. 

m(-/eC-CjM^m-^N4 4^i^^L. il^^IUSSSEL 
l755-?:60fg#:^7^=3^K-f ^S^<g-^N2 
1, N22, N23, 2 4^mt)'t^o 

[0 1 3 6] me 9tcfi. mmme 2m<Dmmm\zm\^^ 
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\ZX^ Ut^y^^m-^N4 1 ^^j*L. il^mSSSEL 1 

^{^<t «9mJf5il^m^N3 l;d5jf^fiJc;^ttSo 
[0137] m? 0 tcfi, «j|£3M^lHlS§<^ft!iCO-3IJS0iJ 

5^^l?i55^i:i^J»^^jl^t''>'P r N i;55sS:Jt^;h.So ^ 
10 O^J^m^il^evP I N 1 (dfi. ;6>7!i>5il^e>l;i^ 

a T> U-</^C0§tJ^i-S ^t\CXr) ]^tR<t#N 4 2 

f^^ti. il^HJSSSEL 1 ;65-^Ojt-§-^7^'=^- K (XJ^ 

N3 l;&s?f^^$HSo 

[0 13 8] 1117 Kcti. mmmm.i^m(Dm(D~mmm 

(Dy'ti ^y^m:^^7r^^tiX\^^^o ^InljiSLSl l p^gptc:$ij 
^®»^]e4Rt XFUS l;ei5^ft^tvSo wOtzi.— 
XFUSlf^. 4^^f$:'>^/N_b(ClHlgg;ei5^^^tufc:0#^ 

20 T-u— if— TfeHtcj: ^m^m:imm^ti^:itft^\:.xm 
[0 13 9] m? 2t^{i. mmmi^\B\^(Dm(D~mmm 

miHjSSSCD l}i±lH]!?&LS I 1 coS*Sm?5fL^S'J^L. 
m35fctc:jJ£:i:T51^«#N4 4^ifej5RL. ^^©S&SEL 

30 m -r^ ^ti.^x^mmmmn-^'N 3 I mm^ti^o 
[0140] m 7 3 tcfi, mmmmmm^mmm<o-'M 
mm(Dy'a y^mt^^7ik^tix\^^^. :z(ommm(Dmmm, 

MPl. r:y ^;«7r>:/^uCT 1 , :9'ii^D I V 1 

mj&^iv^. y-^m^j^pj^iei5SLCMi jiy^^n 

fey — ^m?5f£t-/$;^cfcffi;bmJE^N5 1 Ti^b^^L. it 
tj^^cMP 1 tiN5 1 <Dmi£<J:^*m{ivRF 1 ^itm 

40 2:^^m:h^n^. 

[0141] 6i^m^r> IV l^^i^u y^m-^-CLK 1 $r 

10;^^>>-hffii5'ci-/^N5 3^-^X.^o Ty^tffP^ 
^\}(ZT \ \%T y^m^n^ 2^^if^^t:^^>' hm 
^ o -/ ^ N 5 3 fCti^o TH:J:^{t-§-N 4 4 ^;5& ^> >- h T 
XLTV><, y->5^t2:»^^:J^[H]SSLCMl(D9J^-1-Sffl 

50 ^^^^hTy^^^^-r^o 



* 
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[0 14 21 r y>^;«7^7 V^^UCT 1 <DHi:^f3#N4 4 

SEL i(7)m;^;65T5/:/Lrv>^, mx.\^ms 7 {ZTv^-t 
J:5«-LT. y-:J^®ffia'j;^lpJ!eSLCMU;iJ:oT9J;t 

[0143] m 7 4 t;ifi. Btj|SS«m»ft1tttJ[Elgg(7)flll(0 

«m?5fL<^ffi[flii^«. y-^®^fca'i:eiHissLCMi, jtK 

fiVRF2<t ^9i«V^^B1^i:, WsgS^^CMP 2;0^b^'^>'ft 
-^N5 4;^)5a:J;f:j^tb;5o 

[0 1 4 4 1 ^/l^D I V 1 n -/^^m-^C LK 1 ^ 
^J^LTM^^cell?S^{C*D<t: L. i^^^>';^'>>'>5'DCT 20 

^DCT 1 i^V^i^m^N 5 4 ^S^t^^^;J^7»^7:^ hffi 

iJ^n-/i^N5 3{Ct^^oTm;'7{t#N4 4^;^^>h^!> 

>'LTl/^<, y-i^^mfl^aysiHjj^LCMicT^a'j:^^-^^ 

[0145] y^>':^^>'^r:)CT KomMt^n 4 A 
■h^ti^:yV^^^iy^^^h. HI 6 8 -c^^^^il^SSg 30 
SEL icom;^;Si^i/i^>^LTV^^, 0'Jx.t^*lI5 7^c^i- 
^tcLT. y-^m?)t£a'jsiHi^^gLCMi tdjcoray^^ 

ix^y-^m?5ft:^i^E^fScottaTtc:m^-r^^. y^i^ti 

[0146] m 7 5 tcfi. mm&Wim^^mmm(om<o 
«m?5^^^ttiiH]s§fis y--^m^aysiHi^LCMi . itg? 

IfCMPl. CMP2, T:y:7'^'>>';5i7^V:^7UDT 40 

1 . ^/^tiD I V 1 ;^-b«fi^^n^o y-:^m?jfLay:^[H] 
sSLCMifi. ays^nfcy-i5^m?5i£(-iScfcm;'jmjEE 

^N5 1 ^^^^^feL. It^^CMP 1 , CMP2fl^tV 
-etUNS icOtSiiil^m^ffiVRF 1 . VRF2^it«5 

[0 14 7] ')—^s^m^nti:^\.ti'^^^^ 

iiVRF IJ: ^9{g:V^rB^^:i. it®5flCMP 1 ;6^e>T ^/ 
-§-N5 2;65£±3;t?^n5o y ^ii^tc^fi^;; bfctSli N 5 
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5 3<^^;^5o 

[0 14 8] r .ylT'^r^ v:*r>>'^uDT 1 tiT ^/^^ft 

rfi:i;^;{t-^N4 4^;t7r>>. :y >^L. ^^>ffi#N5 

ft#N4 4>£:;?7»^^^^ hr:y:/TV><, y -iJ^^jJ^ay^HI 

ttl;^m'lEN5 l:^>S^m{4VRF 1 J:^i^<. VR 
F 2 ct *9ig:< 7:c6<!:, itg^^CMPl, CMP2fiT:y 

[0 14 9] r y^y^l^^r^l^^COmMB^l^ 4 Ai)^ 

^^^^vr-y^^fh^h. me 8-T?^^n5^«IilfiSs 

E L 1 com;'J;^>T5/y^LTv^#. ^Jxf^IEls 7lc^i-J: 

m;^«-§-N4 4;d5;i?t^>'hi/r>^/$;jx;5^^ ««^ypiiHl 

--:^5'm?)ftays(H]sgL cMi tiiioxays^na y — 

[0 15 0] mi 6tcfi. Huiay — ^^«^^^LaysIe]K^o— 
ll^£^Jco*^1t3t^|g^ll;^»s^^^^rv^6o N^-v^-;*;/!^ 

^\^^\:.^^)—{7mM\%. 1117 6tc^-ri:5t^NM^» 

®n+, P^t>^7WPWEL 1, NM^^K^J^miN I S 
Ol^^tb^o ^w-e. lEIcOci: 9{-|g:^RE S 2 1 ^R 

ES2 2^g§^b. N 5 1 ^E^T-;o^bc7:)m;^m;E^ays■t" 
s^. y--i5'm^)fi(o±#^(ci;£;c/cmiE;6^aay$n6o 

[0151] 137 7(c{i. MiBy-^m^ay^iHigscDfiii 

tetfi:ep+. N^^^^^^i/UNWE L 1 , N^StS^a^BS^N 
I SOI, P^^tSP SUB 1 ^?5fcn6o ^r-e. 111(7) 
ct 9 {-^g^RE S 2 3 <h RE S 2 4 ^^|0^L. N 5 1 

^/^>^^(7)m;^miE^ays-t-5^. ^)—^nM<DiK^^\z. 

[0 15 2] 1117 StCfl, rcD^PJfC#.^^2Sf$:^g{{Hl 

frci2;?5fL^iPsiHis^cLC6 1, CLC6 2^gaE-r'5r^ 
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C61, CLC62fi. 4 7 —HI 5 1 ^T/H 5 7 

[ 0 1 5 3 ] ^? . 1 /.^ ^(CTj^-r J: ^ ?fet2:^^J 

t2^-^cot)CO^^iJPSi-6C<b(c:j:t9. MO S h^^^v^:^ 

[0 15 4] m<Dm.^.xn. m-^'&^bmmm^i^. 

[0155] H 7 9 tcfi. ;2^^PJtC#5^^fis:il©lHlK 

m(Dmm^ (^SSg) ls i 1 if^. AtB;':?^^:^^- 30 

/i^IOl. ynir CORE 1 . S^^'ifflJlHlKS 

CNT i/)^b^^^turvN^o ^msSLs I 1 1 t^u 

t<D{^^(D'^^ t^n. Am;^^-^^— /H O 1 Ti^Am 
ti\B^siG\^m\^^x<noo Amti'^^J=-—j^ioi 
m\a^s 0iJx.f:f3. 3 V(^)mjBE^!lVDDQ;^)S^v^b^^ 
60 :/Dir :yi^3rrCORE 1 ^J;tf^l. 5 V(D 

[0156] ^15111 1 CO||JS^J(D<t 0 (-MO S h ^ 

^Jt^lHlSSSCNT 1 (ct^^^;^^P>Ui;^.^5#^^^^n. IS^K 
UmmW.t\.XmK.\'tZ, 3 VOVWEL L l:*Dj:t>* 
-1. 5 VCOV SUB 1 ;6^-^;tibtt5o >^Dir>> 
i^=irCORE lffl0OU2lW.VDDt>^^^^tt6c ^tbb 
(^)tag^^fflV>T. M^aiffiffi«^-<-<r><^N7 1 , N72^ 
^±L. T'D-tr >1^=irCORE 1 tCl^if^Lr=3T(^)lHl 

[0 15 7] US oic(^, ^^mh^^^^^m^W'imimn 
mmm<Dmmm^ (^ihjss) ls i i ni. Am:h^i^ so 
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yHOl. y^u^ y-^znT CORK 1 . ^^mi^^ 

tlrv^;5o ^IhIKl sill t^^.tco{e'§-(7)^t9 1 ^ 
fi. Am:^^v^^— /L. I o 1 r^7<mt3m^-s i g i 

3 Vc7)t2JE{lVDDQ;ei^^V^^>ti.6o :/pir :yi^=rr C 
ORE 1 tcti, -B^liX-fll . 5 VC0Q;MVDD:6^^V^btu 

[0158] BUBEEj 1 <DmMM(D X 0 (-MO S h ^ >- 

—^J-^i^zfm^CHP 1 (C«i@MVDDQi: VDD}dS4- 
7Lhf\^. mibc7>'t5:ffi$rfflv>ri|:^^J®fflt2/EVWE L 
L 2:iB<i:t)^VSUB 2^^le]SSL Sill }^^X±ii^ir 
So S«^J^lHlSSSCNT 1 {C{i^-r-i^:^K>'7^lHl8SC 
nV Xt^^UX^J^^LX^fzim^^. 0iJ^J^3. 3V(7)VW 
ELL 2:J5J:U5- 1 . 5 V S U B 2 i: LT^-x. btb 

1, N7 2>Sr^^L. T/u-fe^yf-nTCORE 1 

L T =1 T CO [H]s§3is ^^yt^-r 5 o 
[0 15 9] US 1 tcji. i.^^^—^jT^^-ym^co— 
mmm<r>mnmf}>7f^^tix\i^^. m^\^m<DXo\zi. y 

MOS h7:/v^;^i$'^fflV>Sr <^t:% NMOSh^V-v^ 
;^i?^ffiS^^^^T;^mM^ LT- 1 . 5 VCOVSUB 2 

[0 16 0] (§18 2(Ct:±, ±m^^—i^^:y^m^(0— 

mmm(Dm^mt^7j^^in.x\f^ho m^\tm(oxo{^^ y 
MOB ^^>'v^:^^^ffiv^s:l<tr^ mM'tE/EVDDi^ 

i:LT3. 3 VCOVWELL 2i£r^^-r6r <t;OST*# 

So 

[0 1 6 1 ] Els sitza. :$:^m(Dm<D-mMm(Dm^ 
^zf^y^m^^7r:^tix\^^^. :z<Dmmmn. m^m? 
8<D^mmx^^ . HfiHSiiii(7)^ig^j(D<t ^{cii^^^ 
^DMNs 1 (Dmm^cjt^cxm^^^^ r :^mm^^f 9 ^ 
mi!^mm^mmm^is\^^x. s«^Mr;^^^iHisssB 

G 6 1 COmtJiC^^W^^BimC LC61, CLC62^ 
i£f^i-Sr <J:(cJ:oT. ^IhI^L S I 1 co h 

m^ihxmm:^j:v-i^'iam7^^mi]u-r^^t^^j5±i.. ihi 

[0 16 2] i^S^^^DMNB 1C03I^{C{1, mjHSU 
7 8 fO^ig^J t {^M^c^ ^9 T ;^^^[El3§ S B G 6 

l(Ot±l:;^N6 2. N6 4^ai:g^g^iSgL. 12«^JPS^ff*P 

iSi|r^::^^DMN6 1 ^tisjfijtt* SMOS h^Vi/ 

^iHlSSLS I itcM:-<S^r<:b"f;O^T-#> 

MN6 1 x{t. m^iMm^nt>'r\c{^m^j:&m^<^r:^ 
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10 1 6 31 tfs^m 1 *<!:*tc:^i-ia;^*J|5BlHlK«l. fcS 

tc>fctLT. m-^mi s^ms 3<Dnmm(r>xoi^^^ti 

[0 16 4] |l]8 4iC{i. ^^m^^^^h^mW^m^^ 10 

(^iHiK) L s I 1 1 Amtf^'^=^-^^ 10 1, y 

o-tr :yi^=Ir COR E 1 . S«^J^[h]SS S C NT 1 
«^$i^rv^6o ^lH]S§LS I 1 1 ^i^^irt^^lt^cO'^ 
9 <9 ft. Am;^?^':^^!-— i o i ;JSAtt1;^ft-i-S I G 

lSr^v>r^t9o Am;^^v^^— yi- I O Mk. 

nrCORE 1 tCfi:, 'CT;tf^l, 5 V(7)ffiMVDD;55^ 
[01651 HUlEHI 4 5 <D||ja^J(0<t 9 t-MO S h ^ >- 20 

tfrfSIil? 9(7>J: 9(-fdl(O^WiaaiSrfflv>fcl9. ins 00 

[0 16 61 ^btd. t>bAm:^^v?^— /n O 1 
C3ir :yf-=ir CORE 1 :65f^ Cmficomi^^T^ib < ^-^Cl 

^^^ij»iei5§ s c N T 1 r>mt}ir^ummm^y<^ r 
N7 1, N7 2fi, taaivDD^i^jE-rsfctfc-^^-e 

•^fz. mmy<^T^^my<^T:^<Dmmx'mt^'^x!ii^ 

[0 16 71 gisstcfi, ^mm^mm-r^tii^cD^^u} 
i^mmm^m^(Dmm^^m:^^^^ivx\^^^o mm^^ 

m^{t. Mos h'7>^i^^^(oy- hmmmm^ 40 

^i^<oJ:o\c^^yy<om&tm<^j:oX\^^^o ^ti\cM 
[0 16 81 ^(DW^^. ®<D^^mm(o:^ti^it. mi^'ul 

ti^mm^m:i'r^j:t'(Dmm^^'r^<DX\ m^v^ti. so 
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X\t^mx^fj:<fj:^o o^^t?, roOii^PS^Sl^jciA 

i.x'i3.Mmmm^mi¥mm<DiS:\^^:^i,z^^^^-t7()> 

[0 16 91 *:^0^^c:>^.^ffl;«t»J|5SIHISs^fflv^ 
5 . ^Mmmm^^xmmi^^<Dm&t:mi^'rf,^m 

m(ox^^^zfj:K} . m,timmxm.:^tfi\^^mm\B}^^m^^ 

w^^g^Cr ^^5T'^6o 0^59. MRSKi^T/D -ferric 

f£^^x.. ^^-^^mmiizMti^])-^m.m\:i}t^^i.xm 
mt^'\Q.^<Dmwmm\^x^x\^'^\^\ ^^^^eruyc: 

[01701 wco^^ici J: 19 , mm'^mumM^mm 
ti<om^mm^?^^uw\xmv^~t^:ittj:Ki . =f~v^(o 

i^JitiiS/^^Sf^ u-</i.^^ti^ Loo. ^(D^^^-5Lm^ 

w^-^w^-r^^ht'^x^^<ox^ mi^nhx.xoy^m'o 
^i^mz,^mx^^\>(Dhfii^. 
[01711 ma 7tcfi, HuHBHi^^-rr^^fi^^^b^it 

f^^o#:^4^o«SJlH]^(c^LT. ffifi4^^L^J: ^igv^ 

[0 17 21 m\'m(Dmmsi}i\z.x.^mism 

[0 17 3] ±9E<^^.J6^j75^bffl=b^x-^f^^;^fb:. Ifc 
(Dm^X^^, ^ 
r~(l) CMOS-C^^)t$tt5±(HlSS«-^LT. ^<Oi!i 

V;^/^^MO S F E T i: N^-V' V^-yU-^MO S F E 

y<4 T:^'mEE^m'^^'r^mmy<'^ r^mmm^^^i^f. 
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[0 17 4] (2) ji9stcj!jnx.T. ±mmi¥mm^i& 
[0 17 5] (3) JifBtc;!jn^T. igaSK^-^-rr^^ 

^*tt^ij|fei-5 P ^-^^ V^-/l-MMO S F E T ^ N^-y 

/-^-f T^f 5 ^ t ^ 3 — h f^-y 

J- J: ^ b # V ^M^JI (7) ^ ®J ;t b n S ^ ^-7- 

[0 17 6] (4) ±m{cm^x. ±mmm'e=^^m 

mmm^^xti i.xwrm(ommm^^^mx<j^fj:< t ^ i 

T. ±.m^mit^'t±.^mmn^^xt^\^x2m^'(oitL 30 

-Y v^^/vMMO s F E T(ds^^^^ r :^^i;^n^'Y 
yi^MMO S F E T(7)^;K/^-f r >^^i^j5Jci-'5 ^ {c J: 

:^ ^ o T t> ±IB^lHlgS^^McoK){'^igS tc^^-C § 

[0 17 7] (5) ±M\Z.mx.X. ±M^^'^='^m 40 

^^i.m^^^ry^'iU.mc^j^.x.xmMmmw^t^'^it't^ 
F KT(r>mw,^<-<r:^i^xj^\^'^^>'^-jvmAO S F E T 
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[0 17 8] (6) ±HB(C^;tT. SS.timmM^^'S, 

\z^\fi. ±.'^±m^(D'^mM\^<mKm:i^>\ix^pf^< 
[0 17 9] (7) ±m^Dn^x. ±mmtimmm^ 

SrirtcJ:*?. ±8a»;te>'<-r T^^^^^^M T 

[0180] ( 8 ) ±m^^mK.x. mmm-^^^^m 

^rMtcgSlJt. ^1:1 y iJ^ft-^^TJ^ibiti^S^ti^-rS^- 
xm^^ritimmm-^-^m}^'th:z,t{:iX^. 

[0 1 8 1 1 (9) ±fstc^p;tT. ±u^mm^-^m± 

iHlSS^Lr. i^nty^^:^lelSS<b^jllHlSSi:miO-t:U 

6 r <b Id J: , f^H^/^t^^-c±ls«mil^cDigs^^?«^ 
^mi^Mmm^mn<o\hnx'^±^ith r ^ ^ t 

[0 18 2] (10) ±fstc;?jnx.r. ±iai$s^^ 

^Aii \^xm'^(Dm:m^m^m^^^m ^ (dw^^^cd 

[0 18 3] (11) ±mzm?LX. ±osii^^^:5' 

K^^fS-^-l-^fS LTiltR-r S w ^ J: 19 . 
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[0184] (12) ±S2«CAI1^T. ±SB^lHl5S^*II 
[0185] (13) ±SStCj!JDX.T. ±^m^y<^ T 

[0186] (14) ±^iizm^x^ ±hzmuy<^ r 

[0 18 7] (15) ±IEtc:(jP;tT. tt^ ±15 

3fe(E]^^#|^f § P ^-V V-^^/l-^MO S F E T <h N^-y 
>^^/UMMO S F E T ^ 

J: 9. ^^oLs I \mm^^^')—^'^m^n^^\^t:L 

[0188] (16) ±fStc:ftDx.r. ilB-O^t'-iJ^ 
[0 18 9] (17) Ji^iB(c;bPxT. ±HS-f >^fc:--^$^ 

v;^^^<t \^x^—v\z.'^%^\zM'^n&t-mv^^f\.x 

:^V^®.tC$ttycMOSFET^ffiV^-5w^(Cj:i9. 
[0 19 0] (18) Jif5tc;DDx.T. ^ 

^^^coii^^^/j: y \^^'0 M^ii «9 (omKm, 

x^^h\^^o^w^m^hf\^^. 
[0191] (19) ±ga«cj!)D;tr. isa-Y^^f— 1^ 

flsicoMo s F -ET '^m^^\z.:^^y^m^^^^uumn 

«cJ:t5lt^L. MOSFETCOco^S5i6<j/^0amcJ:?)l[ 
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[0 19 2] (2 0) CMOST«5^R^n5^lHlgS{;: 
10 [0 19 3] (2 1) ^lEjSS^#|fi5ci-6MOSF ET 

i^m^^ m-r ^ m&\ p^ihi ^ as 6 r <t 

[0 19 4] (2 2) ±lB(Cj!jD;tr. JhfStaaE^JPSlHl 
[0 19 5] (2 3) ±fS{:i;t)P;^T. Jifa'kl2?5t£^JPg[El 

ft^cfc mm,m mW}i¥<Dm^^mmM ^^.^ -5 i: i/ ^ 5 

[0196] (24) ±m\:im^x. ±^m,mmm 
bxy- h\z^'^m^m'^'^j£r^mu^tix:;^>'^ 

[0 19 7] (2 5) _hlS(:i:^D^r. _b|B'ta?5fc^jPI[H] 

;^ ^ :y ^^J^ d J: »9 M^ii »9 co|g:in:fii 6 

[0 19 8] (2 6) ±|S{c^P;t-C. JLIBQ^J^MPSIhI 
40 LTlS^flicOMOSFETi:, :^^:^^^m^^m(DMO 

MO S F E T(D(Dmii^^J:W}m^ ct ^ ^g^il «9 (DffifeiM 

[0199] (27) JiSEtC^JPxT. ±^MO S F E 
T ^ P ^ :/^>/l-^M O SFET^N^-y V-^^/l^S^ MO 
S FET;0^ib?'cf6CMOS[H]SSi: ±SSIS1^-^'^-l' 
lHlSS$r±9S P V:t-/V^MO S F E T IC^jS Lfc^ 1 
3i^^<-<r^lH]g#<^. iSSN^-y^'^^/UMMOSFET 
50 {zMft^ UfcSS 2 r ;^lHlSST-1ffj*-r ^ r ^ J; 
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{0 2 001 (2 8) ±[Hj5S^^^-rSMOS FET 
nfcMOSFET^bS:{tSr<i:t-ct t?. m^n^m^<0^ 

[0 2 0 1] (2 9) ±mi^mx.x. ±mm.mmm^ ^o 

tufcMO S F E T i: taSt ^ y — ?^<ltcg§jgg ^ tl^ 'b <3C>^ 

[0 2 0 2] ^±:^mm^x^fj::^titi^m^^mm\^ 

m^m'^m^y<^r:^m,mm^^^coMci^^mfi^\t. m 20 

[0 2 0 3] 

Itfi^f 6P^^>^-/l-^MO S FET^N^^^^t^/l^M 30 

[0 2 04] CMOST*^^^^^3fe[H]5§{C^Lr. ^ 
[0 2 0 5] ^[HlSS^^J^-r^MOSFET/i^j^^^tt 
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[Hi] :L<o^m\^m^^mwmMm^mm.(o-%v^m 

[ma] :^^mcm^w^rmwm\^mm.<o^<o~mm 
m4] mi commm(D—mmm^^-rm^mxh^o 

mir:5tctb<OfRmmX}h^o 

im?] m2(Dmmn(Dmi¥t:mm'r^tii!b(Dmmx 

[His] m2Rxj^ms<Di<Lmmm^itmjB\m<D-mm^\ 

^^-rm^mxh^. 

ims] m2Rxj^m3comm^<^Ty^^±f^m(D-'mm 

[ini 0] ±mmm^<-f T >^^±m^<om<D-mmm^ 

mil] ±mmm^<^ r y^m^mm(D^i,:im(D-mm 

[mi 2] m2Rzj^m3(D^:^mm^^(D~mMm^^ 
-ry^ yi^mx^^o 

mi3] ±^mtimm^^(Dm(Dmmm^^'ty'rn y 

^mxh^o 

[11114] ±^mmm^m\^m\^^hti^m^mmi^m 
<D-mmm^^i-^mmxh^o 
[mi 5] ±^mMm\'^\Bi^<Dm<D~mmm^^'r\B\m 

mxh^o 

[mi 6] ±w.md^m'^\B\^<Dm(D~mmm^^'t^^ 
mxh^o 

[Ell 7] ±mmm.wm^^(Dm(D-'mmm^^'rwim 
m^mi^mmmx^^o 

mis] ±mmmm^m^(Dm(o-mmm^^^mm 
m^m^^mmmxhho 

[mi 9] ±mm.timm^m^m\^^^tii>u&B\^\B}m 
(D—mmm^Tjki'm^mx^h^o 

m2i] :^mm^c^^^'-^H}^mm^^mn(^i^<D-m 
[112 2 J ^mm{z^.^^^-4}i^Mmm^mn(om<D-'m 
[112 3] ^mm^m^^n^'mm^mm.<Dm(r>-'m 
[m 2 4 ] m 2 0 (oumi^^'^^^^co-nmmtiyf^'T 
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[112 6] ±^zmmm<Dm(o-mmm^7jk'r^^mvh 

[11271 ll23(7)y :/i/^fisllISSO-||ig^J^^-riHl 
KllT*fe^>o 

[112 9) :i<Dm^[z^.i>^mi^mmm^m^<^m(o- io 
[usii z(Dmm{z^.^^^mi^mm^^mm:<Dm<D-' 

[113 2] wO^0J{C>^.S^iS«cffiSilHlS&i^EO--||Jfe 

[113 4] :icommi>cm^^mi^mmmmmncom(D~' 20 
[113 5] z(o^m^mm't^tii^(D\^^\^^mm^tm 
[113 6] z<DmM^mm'r^fcib(Di.^\fM^m.f^(Dm 

[113 7] :i(0^m^mm'i'^fcib<D^^y':^^\.^^^m. 

[113 8] :L(omm^mm'r^fz^(D^^y'^{H\^^\^^m 

[113 9] r^7)^^^l5i^J'r^ycli?>C05^5/^I^L#V^fi 30 

[114 0] r(7?^BJ>£:IJi^'t-'5ybi6c0^5/>^I^L#V>M 
m^i^Mi05^^11T*fc6o 

[114 1] z<D^m^mm'r^tiisb(D^yy'\^i.^\^^m 

[114 2] ccD^0>^^i^^^^i-^fc*^)CO^^/>^F^L#v^^g 

[114 3] r<Di^p^^m0Ji-6/^i?)<7:)L^vMa:iaEE^s 

[114 41 ;ioBP^^tJJ.P>^-r^yc&!)COLtV>{rkZEEi:y 40 
-h:S:^(^ii^5FttllT*feSo 

[114 5] ^<Dmmi>c^^^^^m^i^mmmmmn(om<D- 

[114 61 r<o^P.^{c>^,5^^Si$:^©(HlSS^(r^c7:>{i!iO-- 

[114 7] 114 5(Dta»ss;jniiHi3S(o— siis^jsr^-riHiss 

[114 81 114 5c^'a2MPSlHlKC0fdl(7)— lljffi^J^Tj^i- 

[n 4 9 1 n 4 5 <D'i3.m,m^m^(Dm<D—mmm^7jki- so 
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[115 0 1 114 5(^QSS$JISlHl5S<7?f&<7>-3ISgC^J^^-r 

[115 1 1 114 5<D'ui^mR\B\m(oi^(D—mmm^^'r 

[115 21 rco^^^'^^-r5fcft!>(7)¥^2g[«:aig3lHl5S2^ 

[115 4] :L(omm^mm't^fcisb(D^^mi^Mm^mm 

[115 5] wC0^P>^iC#>6^^«s:«ffllH|gSigE<O{tfe(O- 

[115 6 1 ::(0^e>^tc>^.^4^2Sf*:*©lElS&^e<:ofth.o- 

[115 7] US 5<Dmmmm^^(o-mMm^7r:i-^m 
[US 8] US 5<D\u,mmmm^<Dm<o-mmm^7jk^ 
[115 9] m5 sco^mmmiBimcomco-mmm^^i- 

iHlSSllT'fcSo 

[H 6 0 ] H 5 5 <Di2:^^JPSlHl5S<^>f&(7)-*JS^:^:^i- 
[HlSgllT'fcSo 

[116 1 1 115 b(D'iQ.mmm^^<Dm<o—mmm^^i- 

[He 2 1 115 5com.mmmmm(Dm<D~nm^\^^-r 

[n 6 3 1 n 5 5 (Dm,mMm^^(7:>m<D—mmm^7ri^ 

[n 6 4 1 n 5 5 <D'mmmm^^(om(D-mmm^7jk'r 
mssiitffo^o 

[116 5 1 us 7^<Dm^^m(D-mmm^7jk'i":/x2>y 
[He 6] 115 7 ^(Dm^mm(Di\^(D-mmm^7jk-ry 
[D6 7] US 7 m(Dm^^^<Dm<D—mmm^7r:'ry 
[116 8] 115 7^<Dm^^U(DiiiL<D—mmm^7jk-ry 
[116 9] 116 2m<Dm^m^(Dm<D-mmm^7jki-y' 
[n 7 0 1 n 6 2^<Dmmsim(om<o-'mmm^7jk'r:/ 

n y^mx^^o 

[117 1 1 116 2m<Dm^m^<Dm(D-'mmm%:7jk-ry' 

[117 2] 116 2^<Dm^}s\^<Di«i.<D—mmm^7^'r':f 
o y^mx^^^ 

(117 3 1 116 s^<Dmmmxi^m^m(D''mmm^7f: 
-ry^ yi^mxh^o 

[117 4] 116 8^(D&m'i3,^i^m\B\^<Dm(D-mmm 
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[117 5] He s<^(D^mi3,^^m^^(Dm(o—mmm 

[117 7] m? 3m<Dv-^^ti^m^m^(om(o-mm 
m^Tjk-rm'f-mmmmmxh^o 
mis] ^<o:^^micm^^mi^mm^mm^<7:>m<o 

ims 1] ms 0(0 ^^ — i^:^l^:/'<D—mM&l^^'t 

i-lH]^|glTfc5o 

[118 61 z(D^m^mm'r^rcib<D^'^i^Mm\B]^m 
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